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INTRODUCTION 
 
The goal of ASEM/2003/052 is to improve financial returns to existing smallholder tree 
farmers and intending tree farmers on Leyte through three interrelated objectives. These 
objectives are to (1) Assist DENR to overcome policy implementation constraints to tree 
registration and log transport currently restricting access to markets; (2) Assist smallholder 
tree growers to satisfy market requirements and improve productivity; and (3) Identify and 
promote livelihood systems and policies which incorporate forestry and which recognise the 
socio-economic circumstances of smallholders.  All three objectives require researchers 
within the project to work closely with Leyte tree farmers. 
 
In particular, there are a number of project activities that involve direct measurement of tree 
farms or require information from tree-farmers1. The first part of the paper identifies these 
activities and discusses the type of information that is required.  The sampling strategy 
required to meet the requirements for various project activities was discussed in detail at the 
project planning workshop.  This paper reports the outcomes of those discussion, in 
particular the issues that were identified that needed to be considered when deciding upon a 
sampling frame. The paper then outlines a sampling frame which meets the requirements of 
various project activities.  
 
PROJECT ACTIVITIES WHICH INVOLVE SAMPLING TREE FARMS OR 
FARMERS 
 
There are a number of project activities which require information from tree farms or tree 
farmers. These are summarized in Table 1. Importantly, there are insufficient project 
resources to allow for multiple sampling of the same tree farms or for independent samples 
to be developed for various project activities. 
 
OVERVIEW OF ISSUES DISCUSSED AT PROJECT PLANNING WORKSHOP  
 
Substantial discussion occurred at the project planning workshop on developing a sampling 
strategy for tree farm based data.  Two formal sessions to discuss sampling were held prior 
to lunch on Thursday 17 February and a further session held immediately after lunch on the 
same day.  The first and third sessions were chaired by Dr Herbohn and the second session 
chaired by Professor Vanclay.  Dr Wardell-Johnson took notes on the discussions.  These 
notes were further supplemented by Drs Herbohn and Harrison and are provided in 
Appendix 1. 
 
The first session comprised of a general discussion of area of focus of the project, especially 
whether it was appropriate to restrict the project to Leyte Province or whether it should be 
widened, and if so, what areas were to be included.  It was decided to include all of Leyte 
                                                 
1 In this paper, except where clearly specified to the contrary, ‘tree farms’ are regarded as 
encompassing both the physical attributes of the planted trees and the socio-economic 
characteristics and attitudes of the owners. 
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Island in the sample due to the flow of timber between Southern Leyte and Leyte Provinces, 
particularly between Maasin and Baybay. The possibility of having an east/west divide and 
only sampling in the western half of the island was considered but rejected because of the 
political implications of excluding Tacloban which is the capital of Leyte and where the 
DENR Region 8 head office is located.   
 
The minimum area of interest was 0.1 ha, although 0.05 ha would be sampled if they were in 
a rectangular block.    
 
In addition, further informal discussion occurred at numerous stages prior to and following 
the formal sessions.  These informal discussions occurred both between various authors and 
between one or more of the authors and other project researchers. 
 
GENERAL SAMPLING APPROACH 
 
Two possible sampling strategies are possible.  The first strategy is to implement a random 
sampling design.  Simple random sampling would not be appropriate given the variation in 
geology, climate and other key bio-physical variables.  As such, stratified random sampling 
with stratification for geology and altitude and would involve some sampling in all 
stratification units.  The second sampling approach is staged sampling which involves 
gathering some data from each municipality and then selecting some municipalities to collect 
further information at the baranguy level. The baranguy level information is then used to 
select a number of baranguys in which specific tree farms are identified and sampled. 
 
A stratified random sampling strategy is best suited as a means to select sites for growth 
measurements from tree farms.  However such a strategy is not suited to the collection of 
suitable input data for the timber supply study in 2.2(iv).  The use of a multi-stage sampling 
framework is ideal for the selection of sites for the timber supply study and adequate for the 
selection of sites for growth measurements.  This represents a necessary compromise 
reflecting the multiple data collection activities to be conducted at each site. 
 
IMPLEMENTATION OF MULTI-STAGED SAMPLING 
 
A multi-stage sampling strategy is recommended based on discussions at the project 
planning workshop.  This sampling strategy best meets the requirements of all activities 
which require data to be collected from tree farms and their owners. The first stage will 
involve the selection of 7 to 10 municipalities.  The second stage will involve the selection of 
3 to 5 baranguys within each municipality followed by the specific identification and sampling 
of up to 20 tree farms within each baranguy. 
 
Equal Versus PPS Selection Criteria 
 
Two options exist for the selection of municipalities and baranguys.  The first option is that 
each municipality or baranguy is assigned an equal probability of being selected in the 
sample.  In this situation, it is likely that the sample will contain a high proportion of 
municipalities and baranguys with few tree farms.  Such a situation would prohibit the 
obtaining of the desired sample size of about 400 tree farms. 
 
The second option for the selection of municipalities and baranguys is the use of probability 
to proportion sampling (PPS).  With PPS the likelihood of an area being selected is 
dependant on the proportion of a desired characteristic that that are has.  In the case of tree 
farms, it might be the number of trees farms in a municipality or the total area of tree farms.  
For instance, the number of tree farms is used as the basis of weighting. a municipality with 
100 tree farms would be 10 times more likely to be included in a sample than a municipality 
with only 10 tree farms and 100 times more likely than a municipality with 1 tree farm. 
 204
Improving Financial Returns to Smallholder Tree Farmers in the Philippines 
 205
 
For PPS an estimate of the population is needed, along with the distribution of individuals 
between the various units.  If tree farms were the basis of the sampling, then we would need 
an estimate of the total tree farms on Leyte Island, as was as the distribution between each 
municipality in order to be able to select the sample of municipalities.  For instance, if there 
were 20000 tree farms in Leyte, and a municipality had 400 tree farms, it would have a 
400/20000 (1 in 50) chance of being selected in the sample. 
 
The records associated with tree farms are incomplete and inconsistent between the 
CENROs.  No all tree farms are registered and more importantly, there appears to be large 
differences in the rates of registration between CENROs (and hence municipalities).  This 
precludes the tree registration data base as being the basis for the PPS strategy.  Instead, 
the amount of suitable land within a municipality and the distance to markets, have been 
selected as a surrogate for the number of tree farms or area of tree farms. 
 
NOTE – discuss problems associated with suitable land of actual tree farms.  Bias if some 
areas have taken off and others have not. 
 
Sampling Strategy and Sample Size 
 
The multi-stage sampling to be adopted in strategy is summarized in Figure 1.  Initially seven 
municipalities will be selected from the 62 municipalities on Leyte. Seven to ten 
municipalities will be selected, with three to five baranguys selected from each municipality.  
Up to 20 tree farms will be selected from each baranguy.  The aim is to sample about 400 
tree farms.   
 
There are a number of problems associated with obtaining this desired sample size.  In order 
to sample individual tree farms in baranguys, it will first be necessary to write to the major of 
the municipality in which the baranguys are located, and then to the baranguy captain.  A 
meeting will have to be held with 5 to 20 tree farmers from the baranguy in order for 
permission to be obtained from the tree farmers.  There was some discussion during the 
workshop dealing with concerns that it was unlikely that 20 tree farms could be located 
within each baranguy – maybe 5 was more realistic.  The problem with this is that there are 
huge overheads in gaining access to a baranguy (see above).  The time to obtain 
permissions may hamper sampling process. 
  
Selection of Municipalities 
 
The initial stage is the selection of municipalities.  GIS will be used to determine the amount 
of suitable land potentially available for tree farms and to calculate the average distance to 
market.  The available land will be a determined by applying masks to exclude rice land, 
national parks, steep slopes (above $$ degree slope, above this slope, areas are classified 
as forest lands) and above a certain elevation (to exclude uplands where NPA operates).  In 
addition, the average distance to the closest of the four major markets will be calculated 
(Maasin, Baybay, Tacloban and Ormoc).  An estimate of time to markets will be then made 
based on the distance to be travelled on cement roads and dirt roads. 
 
There are five CENROs on Leyte Island (Table 2), three in Leyte Province (Palo, Baybay, 
Albuera) and two in Southern Leyte Province (Maasin, San Juan).  It is initially intended to 
select 7 will be selected for sampling.  Further municipalities will be added if insufficient tree 
farms are identified after the initial round of sampling is completed.  A least one municipality 
from each CENRO will be included, with the remainder being selected randomly using z 
scores. 
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Selection of Baranguys  
 
Baranguys will be selected using PPS if shape files exist for the baranguy boundaries2.  The 
chance of a baranguy being selected will be weighted by the potential growth rates (soil 
type, elevation, climate) and suitable area (topography, slope, elevation, mask for rice and 
national parks) and determined using the appropriate GIS layers.  If baranguy boundary 
shape files do not exist in a usual form, all baranguy captains within a municipality will be 
contacted and asked if they would like to participate.  At this time they will be asked how 
many tree farms exist within their baranguy.  These estimates will then be used as the basis 
of weighting baranguys for selection in the sample. An alternative is to simply draw a random 
selection of baranguys.   
 
LINKS WITH OTHER PROJECT ACTIVITIES 
 
The selection of a sampling framework is primarily designed to facilitate collection of data for 
various project activities, which have been outlined in previous sections.  Apart from this 
primary function, the sampling framework will provide direct contact with some 400 to 500 
smallholder tree farmers.  This contact database can be used as a basis to distribute the 
various extension materials developed in Activities 1.2 and 2.3.  In addition, some further 
sites for field trip visits planned as part of Activity 2.4 may be identified.  In addition, a 
inventory of timber resources will be created as part of activity 2.2, which in turn may be 
used in the development of pilot schemes to bring together buyers and sellers of timbers. 
 
DISCUSSION 
 
Two possible sampling strategies were identified.  A stratified random sampling strategy is 
best suited as a means to select sites for growth measurements from tree farms.  However 
such a strategy is not suited to the collection of suitable input data for the timber supply 
study in 2.2(iv).  The use of a multi-stage sampling framework is ideal for the selection of 
sites for the timber supply study and adequate for the selection of sites for growth 
measurements.  This represents a necessary compromise reflecting the multiple data 
collection activities to be conducted at each site.  
 
The sampling strategy outlined in this paper is fundamental to the success of the project.  
There is however a number of unresolved issues that need to be addressed as a matter of 
priority.  At the moment, it is uncertain whether the boundaries for barungays exist in the 
form of shape files.  If these do exist, sampling is relatively straight forward.  If they do not 
exist then an alternative strategy will be needed.   
 
 
2 During the project planning workshop it was stated that shape files exist for baranguy boundaries 
and planning proceeded based on this premise.  However, subsequent to the workshop, it is unclear 
whether these shape files exist in a form that can be used in the GIS analysis as proposed in the 
workshop. 
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APPENDIX.  SAMPLING DESIGN NOTES 
 
Preliminary Discussion 
 
1. if limited producers outside of Leyte (i.e. Biliran) make a difference to market for target 
group (smallholders) then sampling should widen to include all producers that influence 
market (which farmers) 
 
2. if interactions between timber producers at various parts of Leyte Island, then should 
include Leyte Island rather than Leyte Province (geographic coverage) 
 
3. typhoon damage – eastern side more affected by typhoons 
 
4. minimum area of interest is 0.1 ha, no maximum 
 
5. tree species – do not use coconut timber though used very widely and a backstop .  A 
significant component of supply – in equilibrium. 
 
 
Halves, timber produced locally so not a problem to confine to a province (Leyte) rather than 
concentrate on geographically, concentrate on how timber moves 
- timber moves from Cebu to Ormoc, and from Mindinao to Ormoc and from other 
island to Tacloban  (Willard Chan) 
- no timber going other way 
 
Tree farms near to each major centre sell to major centre (i.e. Maasin, Ormoc, Tacloban, 
Baybay).  i.e. four major trading centres on the island. 
 
Hence potential for growth of local industry assuming no subsidy to Mindinao. 
 
Some transport between Maasin and Baybay 
 
Making a east/west divide is not politically sensible (Tacloban is centre of DENR) 
 
Note that south-east likely excluded because of poor roads 
 
All of province except uplands (People’s Army) and SE corner (poor roads limit access) 
 
Biliran Island is excluded from sample because of distance to market and Willard Chan is 
currently planning to sell to Japan. 
 
Will have a separate study to deal with possible danger of competing supplies of timber from 
Mindinao 
 
Size of tree farm 
- 1/10 of ha per unit block except 1/20 ha if rectangular block 
 
General Sampling Design Discussion 
 
Simple random sampling:  
- simple random sampling not sensible 
- stratified sampling – geology, altitude 
- some sampling in all units 
- not so easy to draw up strata for socio-economics 
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Staged sampling: 
- gather some info from all municipalities, then choose some to do more detailed 
sample 
- then go to barungays and sample them more intensively and put in plots 
 
Implementation of Staged Sampling 
 
Data needs at the municipality level: 
 
Choosing municipality: 
- each municipality will be weighted by amount of suitable land for forestry and 
distance to markets (as indicated by travel time) and then randomly selected 
- use land capability/suitability for choosing municipality and baranguys with masks 
for altitude 
- are of suitable land will exclude rice and steep slopes 
- initially population considered and rejected as appropriate weighting criteria 
- initially existing tree registrations were considered and rejected because of large 
variations in tree registration rates between CENROs which do not reflect actual 
numbers of tree farms 
 
Sample size: 
- 7 municipalities 
- 3 baranguys within each 
- 20 farms  
- i.e. 410 sampling units 
 
Problems with obtaining desired sample size: 
- consent will be needed in order to sample within a baranguy 
- write to mayor of municipality and to baranguy captain, appear at a meeting to 
identify 5-20 farmers 
- note cost of major meeting (municipality) versus cost of meeting for each 
baranguy 
- i.e. meet baranguy captain, meet farmers, get permission from farmers – call a 
meeting 
- there was some discussion not recorded in the notes dealing with concerns that it 
was unlikely that 20 tree farms could be located within each baranguy – maybe 5 
was more realistic.  The problem with this is that there are huge overheads in 
gaining access to a baranguy (see above).  The time to obtain permissions may 
hamper sampling process. 
 
Selecting baranguys: 
- more likely to sample areas with best chance of growing trees 
- ease of dealing with baranguy captains 
- potential growth rates (soil type, elevation, climate) 
- suitable area (topography, slope, elevation, mask for rice and national parks) 
 
Sampling municipalities – selection criteria: 
- 5 CENROs on island 
- will select 7 (and up to 10 municipalities) 
- at least 1 municipality in each CENRO with remainder randomly selected (use z 
scores) 
- take all tree farms up to a limit (say 20) and beyond that don’t take any more 
(except for first few when exceptions made) 
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- send survey teams into community – get baranguy captain to prepare a list of 
suitable (tree farmers), then select randomly.  This may be biased (not tight 
control).  Good approach – what characteristics on list 
- weighted random sample (order by area of forest) or if reason for planting trees 
important not so necessary to order – contactable (bias) 
- for non-respondents check out their place from the road – species and area, try 
to understand non-respondents 
 
Other questions to ask people: 
- why do people plant trees 
- how do we help make livelihoods (better?) 
- what’s the future potential market 
- 3 different questions 
 
Other issues to consider: 
- extra sites e.g. sites without trees; unusual sites, socio-economic grounds 
- do we use adjacent sites or paired sites 
- how are we helping the poorest of the poor? [There was some unrecorded 
discussion about the nature of the people who have planted trees; these seem to 
be people from the higher socio-economic classes and not the poorest of the 
poor, does this fit with the project objectives?] 
 
Other sites - ACIAR trials, mixed species 
 
- use ACIAR sites as demo plots – some unrecorded discussion about the 
potential to use previous ACIAR plots as demo sites. 
- Note: extra plots from the mixed species (ITE) plantings 
 
Supply and Demand 
 
Supply: 
- Generally with work on tree farms except flow backwards and forwards i.e. 
community plantings (species, age) 
- Bert and Emma to get full list if CBFM areas  
- Enquire about CBFM areas in project 
- There are students with plots 
 
Demand: 
- market research – identify who buys timber (Emma to spend 70% of time in 
project) – get as much information as possible 
- identify anyone who buys timber 
- preliminary questionnaire and snowball sampling 
- preliminary report within 6 weeks 
 
Field teams 
 
- 4 casual enumerators  and field supervisor to be appointed 
- 2 field teams of 3 people to carry out surveys 
- one team to start first and then second team when system is sorted out
 Table 1. Data collection activities at tree farm sites 
 
Activity Type of data to be 
collected 
Means by which data 
collected 
Stratification Preferred sample size Further information 
1.1 Experiences of tree 
farmers with tree 
registration 
Mainly attitudes and 
experiences – closed 
responses and short 
answers 
Questionnaire 
administered by field 
supervisor 
Must have good 
representation from five 
CENROs 
Probably 100 will do,  Mangaoang et al. 
(2005) 
2.2(i) Assessment of 
timber quality and likely 
yield 
DBH, bole length, log 
lengths and diameters, 
description of 
management activities 
Measurements by field 
crews  
Soil type 
Species 
Age 
As many as possible 
(300+) 
J. Vanclay and 
J. Baynes (2005) 
 
2.2(ii) financial analysis 
of tree farms 
Data on volume and 
products from 2.2(i) 
Uses data from 2.2(i) Species, management 
regime 
Selection of possible 10 
to 15 farms to illustrate 
diversity 
Harrison and Herbohn 
(2005) 
2.2(iii) modelling of 
timber supply and 
demand 
Estimates of potential 
volume and age of 
timber 
Data drawn from 2.2(i) Across representative 
municipalities and 
baranguys 
As many as possible 
(400+) 
Harrison et al. (2005) 
2.2(iv) social and 
economic factors that 
affect tree farm 
management 
Attitudinal and socio-
economic data 
Questionnaire 
administered by field 
supervisor (as per 1.1.) 
Range of socio-
economic classes 
As many as possible 
(400+) 
Herbohn et al. (2005) 
2.4 Better management 
of tree farms 
Existing management 
practices 
Interviews with 
smallholders 
Establishment, thinning, 
pruning practices 
12 to 15? But not 
necessarily from those 
sampled, although 
some sites may be 
identified through the 
sampling 
Baynes et al. (2005) 
2.5 Biodiversity value of 
tree farms 
Data on species 
diversity 
Measurement by one 
field crew (plants, 
structure), 
measurement by Eri 
(birds) 
Soil type 
Species 
About 100 tree farms.  
Also about 20 ITE sites, 
10 secondary forest 
sites and 10 to 20 farms 
without tree farms 
Wardell-Johnson et al. 
(2005) 
 
 
 
